Airway structural components drive airway smooth muscle remodeling in asthma.
Chronic asthma is an inflammatory airways disease characterized by pathological changes in the airway smooth muscle (ASM) bundle that contribute to airway obstruction and hyperresponsiveness. Remodeling of the ASM is associated with an increased smooth muscle mass, involving components of cellular hypertrophy and hyperplasia, and changes in the phenotype of the muscle that facilitate proliferative, synthetic and contractile functions. These changes are considered major contributing factors to the pathophysiology of asthma, because of their role in exaggerated airway narrowing. The mechanisms that regulate changes in ASM mass and phenotype are incompletely understood, but likely involve the regulatory role of mediators and growth factors secreted from inflammatory cells on ASM cell proliferation and phenotype. An alternative hypothesis is that cellular and structural components that together constitute the airway wall, such as the airway epithelium, airway nerves, and the extracellular matrix, interact with the ASM bundle to facilitate changes in smooth muscle phenotype and function that drive remodeling under inflammatory conditions. This review discusses the mechanisms by which structural components of the airway wall communicate with the ASM bundle to regulate remodeling and discusses these mechanisms in the context of the pathophysiology of asthma.